[Abstract] The germinal center (GC) is the site where B cells undergo clonal expansion, affinity-based selection, and differentiation into memory B cells or plasma cells. It has been difficult to elucidate regulatory mechanisms for the dynamic GC B cell maturation and differentiation, partly because experimental manipulation of GC B cells in vivo has been limited and no in vitro system has been available that resembles B cell reaction in GC. Here we describe the protocol for a culture system named "induced GC B (iGB) culture system" which can induce massive expansion of B cells that exhibit GC B cell-like phenotype, and thus it mimics the GC reaction. This protocol can be useful to elucidate the molecular mechanisms of GC B cell differentiation.
1. Thaw a frozen 1 ml 40LB cell stock and dilute the content with 12 ml of 3T3 medium (see Recipes).
2. Centrifuge cells at 270 x g for 5 min at 4 °C.
3. Discard the supernatant and resuspend the cells in 10 ml of 3T3 medium by pipetting, and seed all cells into a 10 cm culture dish.
4. Culture cells at 37 °C, 5% CO2 for 1-2 days until they reach 70%-80% confluence.
5. Remove the medium from the cell culture dish, and rinse it with 2 ml of PBS (see Recipes).
6. Discard the PBS, add 1 ml of Trypsin-EDTA and leave the dish at room temperature until cells get dispersed (it takes about 1-3 min).
7. Add 3 ml of 3T3 medium and gently pipette up and down to completely detach the cells.
8. Transfer the cell suspension to a tube and centrifuge at 270 x g for 5 min at 4 °C.
9. Discard the supernatant and resuspend the cells in the desired volume of 3T3 medium.
10. For passage, dilute cell suspension 6-fold from Step A9, seed cells into 10 cm culture dishes and culture cells at 37 °C, 5% CO2 for 3 days.
11. For irradiation, seed an appropriate number of 40LB cells from Step A9 to the desired plate (see Table 1 B. Isolation and purification of B cells from mouse spleen for the iGB cell culture Keep cells on ice or 4 °C, and use pre-chilled solutions. The following is the protocol for one spleen.
1. Take a spleen from a C57BL/6 mouse and put the spleen in a 10 cm dish.
2. Inject 10 ml of MACS buffer (see Recipes) inside the spleen using a 26 G needle and 10 ml syringe, in order to extract splenocytes, and then gently disrupt the remaining spleen capsular using a pair of frosted glass slides.
3. Transfer the cell suspension with a pipette to a tube through a 100 µm mesh.
4. Centrifuge at 370 x g for 6 min. 14. Collect unbound cells from the first tube and transfer it to the second tube.
15. Detach the first tube and resuspend the attached cells in the first tube with a new 2 ml of MACS buffer, and then place the tube back onto the magnet and leave it for 5 min.
16. Collect unbound cells from the second tube and transfer it to the collection tube.
17. Repeat Steps B13-B15 once more.
18. Collect unbound cells from the first tube, transfer it to the second tube and leave it for 5 min.
19. Collect unbound cells from the second tube and transfer it to the collection tube.
20. Centrifuge the whole collected cells at 370 x g for 6 min.
21. Place an LS column onto a MidiMACS Separator attached to MACS MultiStand, and place 40 µm mesh on the top of the LS column.
22. Rinse the column with 2 ml of MACS buffer.
Discard the supernatants from
Step B19 and resuspend the cells with 1 ml of MACS buffer.
24. Apply the cell suspension onto the LS column through the 40 µm mesh and allow all the suspension to pass through the column.
25. Wash the column 3 times with 1 ml of MACS buffer each.
26. Wash the column once with 3 ml of MACS buffer.
27. Collect all the effluent and centrifuge at 370 x g for 6 min. 
C. iGB cell culture
Use pre-warmed buffer and medium. The following protocol is for the culture using a 10 cm dish. 1. Remove culture medium of irradiated feeder cells from the 10 cm dish and add 35 ml of BCM supplemented with IL-4 (final concentration is 1 ng/ml).
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